
FEDERAL AVIATION AGENCY 

FLIGHT STANDARDS SERVICE 

(14 CFR 514) 

f~ Regulatory Docket No. 1 3 3 9 ; D r a f t Release No. f^ZsSll 

TECHNICAL STANDARD ORDERS FOR AIRCRAFT MATERIALS 

PARTS, PROCESSES AND APPLIANCES 

NOTICE OF PROPOSED RULE MAKING 

Pursuant to the a u t h o r i t y delegated to me by the A d m i n i s t r a t o r 

(14 CFR Part 405) n o t i c e i s hereby given t h a t the Federal A v i a t i o n Agency 

has under c o n s i d e r a t i o n a proposal t o amend Part 514 o f the Regulations 

of the A d m i n i s t r a t o r by adopting a new Technical Standard Order, This 

Technical Standard Order e s t a b l i s h e s minimum performance standards f o r 

approval o f gas t u r b i n e a u x i l i a r y power u n i t s on a separate basis, f o r 

use on c i v i l a i r c r a f t of the United States. A u x i l i a r y power u n i t s were 

o r i g i n a l l y approved as a p a r t of an a i r c r a f t . 
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I n t e r e s t e d persons may p a r t i c i p a t e i n the making o f the proposed r u l e 

by s u b m i t t i n g such w r i t t e n data, views or arguments as they may d e s i r e . 

Communications should be submitted i n d u p l i c a t e t o the Docket Section o f 

the Federal A v i a t i o n Agency, Room A-103, 1711 New York Avenue, N. W,, 

Washington 25, D. C. A l l communications received on or before September 28, 

1962, w i l l be considered by the A d m i n i s t r a t o r before t a k i n g a c t i o n on the 

proposed r u l e . The proposals contained i n t h i s n o t i c e may be changed i n 

l i g h t o f comments received. A l l comments submitted w i l l be a v a i l a b l e i n 

the Docket Section f o r examination by i n t e r e s t e d persons a t any time. 

This amendment i s proposed under the a u t h o r i t y o f Sections 313(a) and 

601 o f the Federal A v i a t i o n Act o f 1958 (72 S t a t . 752, 775; 49 U.S.C. 1354(a), 

1421). 

I n c o n s i d e r a t i o n o f the foregoing i t i s proposed t o amend Eart 514 as 

f o l l o w s : 

By adding the f o l l o w i n g section 514.83: 

J 514.83 Gas t u r b i n e a u x i l i a r y power u n i t s - TS0-C77--(a) A p p l i c a b i l i t y 

_ - j - ( l ) Minimum performance standards. Minimum performance standards are 

hereby established f o r gas t u r b i n e a u x i l i a r y power u n i t s f o r use on c i v i l 

a i r c r a f t o f the United States. New models of gas t u r b i n e a u x i l i a r y power 

u n i t s manufactured on or a f t e r the e f f e c t i v e date of t h i s s e c t i o n s h a l l meet 

the standards s p e c i f i e d i n the Federal A v i a t i o n Agency Standard, "Gas Turbine 

A u x i l i a r y Power U n i t s " , dated June 8, 1962. 
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(b) Marking. I n a d d i t i o n t o the markings s p e c i f i e d i n 5 514.3(d), 

the f o l l o w i n g s h a l l also be shown: 

(1) Maximum rate d speeds and temperature. 

(2) Maximum allowable speeds and temperature. 

(3) Maximum rate d output. 

(4) Category and class o f s e r v i c e . 

(5) Fuel grade and s p e c i f i c a t i o n . . 

(6) L u b r i c a t i n g o i l grade and s p e c i f i c a t i o n . 

(c) Data requirements. I n a d d i t i o n t o the data s p e c i f i e d i n Section 514.2, 

the f o l l o w i n g t o the Chief, Engineering and Manufacturing Branch, F l i g h t 

Standards D i v i s i o n , Federal A v i a t i o n Agency, i n the region i n which the 

manufacturer i s located: 

(1) I n s t r u c t i o n manual c o n t a i n i n g i n s t r u c t i o n s f o r the i n s t a l l a t i o n , 

o p e r a t i o n , s e r v i c i n g , maintenance, r e p a i r , and overhaul of the u n i t . 

(2) Model s p e c i f i c a t i o n . 

the manufacturer s h a l l f u r n i s h 

F l i g h t Standards Service 

Issued i n Washington, D. C, on A u g u s t 7 1962. 
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F E D E R A L A V I A T I O N A G E N C Y 

F L I G H T S T A N D A R D S S E R V I C E 

W a s h i n g t o n 2 5 , D . C . 

A u g u s t 7 , 1962 

R E G U L A T I O N S O F T H E A D M I N I S T R A T O R D R A F T RELEASE N O . 6 2 - 3 7 

S U B J E C T : T e c h n i c a l Standard O r d e r C77 "Gas T u r b i n e A u x i l i a r y P o w e r U n i t s " 

T h e F l i g h t S t a n d a r d s S e r v i c e of the F e d e r a l A v i a t i o n Agency h a s u n d e r 

c o n s i d e r a t i o n an a m e n d m e n t to P a r t 5 1 4 of the R e g u l a t i o n s o f the A d m i n i s t r a t o r 

to add a n e w T e c h n i c a l Standard O r d e r T S O - C 7 7 "Gas T u r b i n e A u x i l i a r y P o w e r 

U n i t s " . T h e reasons t h e r e f o r a r e set forth in the e x p l a n a t o r y s t a t e m e n t o f 

the a t t a c h e d p r o p o s a l w h i c h is b e i n g p u b l i s h e d in the Federal R e g i s t e r as a 

n o t i c e o f p r o p o s e d rule m a k i n g . 

T h e F l i g h t S t a n d a r d s Service d e s i r e s t h a t all p e r s o n s w h o w i l l be 

a f f e c t e d by the r e q u i r e m e n t s o f this p r o p o s a l be fully i n f o r m e d a s to its 

e f f e c t upon them and is therefore c i r c u l a t i n g copies in o r d e r to a f f o r d 

i n t e r e s t e d p e r s o n s a m p l e o p p o r t u n i t y to s u b m i t c o m m e n t s as they m a y d e s i r e . 

B e c a u s e of the large n u m b e r of c o m m e n t s w h i c h we a n t i c i p a t e r e c e i v i n g 

in r e s p o n s e to this d r a f t r e l e a s e , w e w i l l b e u n a b l e to a c k n o w l e d g e r e c e i p t 

of each r e p l y . H o w e v e r , y o u may b e a s s u r e d that a l l c o m m e n t w i l l b e given 

c a r e f u l c o n s i d e r a t i o n . 

It s h o u l d b e n o t e d that comments should be s u b m i t t e d , p r e f e r a b l y in 

d u p l i c a t e , to the D o c k e t Section of t h e F e d e r a l A v i a t i o n A g e n c y , and in o r d e r 

to i n s u r e c o n s i d e r a t i o n m u s t b e r e c e i v e d on or b e f o r e September 2 8 , 1962 . 

ActJi^g/ D i r e c t o r 

// F l i g h t Standards Service 



J u n e 8 , 1962 

Federal Aviat ion Agency Standard 

for 

Gas Turbine A u x i l i a r y Power Units 

1.0 Purpose: To specify minimum requirements for gas turbine a u x i l i a r y 
power u n i t s for use i n c i v i l a i r c r a f t , 

2,0 Scope: This standard covers gas turbine a u x i l i a r y power u n i t s 
intended to be used as a power source for the dr iv ing of generators, 
hydraul ic pumps, and other a i r c r a f t accessories and equipment, or 
to provide compressed a i r for a i r c r a f t pneumatic systems,, This 
standard e s t a b l i s h e s minimum design and performance standards for 
the following categories and c l a s s e s of gas turbine a u x i l i a r y power 
u n i t s : 

Category I . E s s e n t i a l Power 

C l a s s A, A source of shaft power. 

C l a s s B„ A source of compressor bleed a i r . 

C l a s s C . A combination source of shaft power and compressor 
bleed a i r . 

Category I I . Nonessential Power 

C l a s s A . A source of shaft power. 

C l a s s B . A source of compressor bleed a i r . 

C lass C . A combination source of shaft power and compressor 
bleed a i r . 

This t e c h n i c a l standard order does not specify i n s t a l l a t i o n standards; 
therefore , consideration should be given for the i n c l u s i o n of design 
features des irable for complying with appl icable requirements for 
i n s t a l l i n g the unit i n an a i r c r a f t . Regulations pertaining to the 
design and performance standards of applicable a i r c r a f t are C i v i l 
A i r Regulations, Parts 3, 4b, 6, and 7. 

3.0 D e f i n i t i o n s : As used i n t h i s standard, terms are defined as follows: 

3.1 A u x i l i a r y Power Uni t : Any gas turbine power u n i t s de l iver ing shaft 
horsepower or b l e e d - a i r power, or both, exclusive of d i r e c t propul 
s ion of the a i r c r a f t . 

3.2 E s s e n t i a l Power: Power which i s used to drive accessories necessary 
for maintaining safe operation of the a i r c r a f t e i ther on the ground 
or i n f l i g h t . 
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3.3 Nonesential Power: Power which may be discontinued w i t h o u t jeopard
i z i n g safe operation of the a i r c r a f t e i t h e r on the ground or i n f l i g h t . 

3.4 Standard Atmosphere: The standard atmosphere i s an atmosphere as 
defined by Federal A v i a t i o n Regulation Part 1, Sec. 1.1. 

3.5 Type and Model; An a u x i l i a r y power u n i t type includes a l l of a 
seri e s of u n i t s each one o f which was developed as an a l t e r n a t e 
c o n f i g u r a t i o n t o or a refinement of the same basic u n i t . Each 
c o n f i g u r a t i o n of such a series i s a model. 

3.6 F i r e p r o o f . As defined by Federal A v i a t i o n Regulation Part 1, 
Sec. 1.1. 

3.7 F i r e - r e s i s t a n t : As defined by Federal A v i a t i o n Regulation Part 1, 
Sec. 1.1. 

3.8 Demonstrate: To prove by a c t u a l p h y s i c a l t e s t or experience under 
the c o n d i t i o n s to be s a t i s f i e d . 

3.9 Substantiate: To prove on the basis of adequate evidence obtained 
by demonstration or analysis or both. 

3.10 Containment: Parts being contained may penetrate c o n t a i n i n g 
components but may not have passed clear through such components. 
I t must be es t a b l i s h e d t h a t no parts have passed cl e a r through 
c o n t a i n i n g components i n the event these components are penetrated. 

3.11 Rotor: The e n t i r e r o t a t i n g assembly w i t h exception of accessory 
d r i v e shafts and gears. 

3.12 Hub: The inner p o r t i o n of the r o t o r . 

3.13 High Energy Rotor: A r o t a t i n g component or assembly whichj i f i t 
r u p t u r e s , w i l l generate p a r t i c l e s w i t h s u f f i c i e n t energy as t o cause 
secondary damage to the r o t o r housing. 

3.14 Maximum Rated Temperature: The maximum continuous exhaust gas or 
t u r b i n e i n l e t temperature a t which the u n i t w i l l meet the performance 
and service l i f e s p e c i f i e d i n the model s p e c i f i c a t i o n and the over
haul manual. This temperature s h a l l be s p e c i f i e d i n the model 
s p e c i f i c a t i o n . 

3.15 Maximum Allowable Temperature: The maximum exhaust gas or t u r b i n e 
i n l e t temperature which the u n i t would experience under overload 
or t r a n s i e n t c o n d i t i o n s and which i s l i m i t e d by a s a f e t y device, 
i f a p p l i c a b l e . This temperature s h a l l be s p e c i f i e d i n the model 
s p e c i f i c a t i o n . 
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3.16 Maximum Rated Speeds: The maximum continuous speed of the gas producer 
rotor and the maximum continuous speed of the output shaft , i f a p p l i 
cab le , at which the u n i t w i l l meet the performance and service l i f e 
s p e c i f i e d i n the model s p e c i f i c a t i o n and the overhaul manual. These 
speeds s h a l l be s p e c i f i e d i n the model s p e c i f i c a t i o n . 

3.17 Maximum Allowable Speeds: The maximum speed of the gas producer rotor 
and the maximum speed of the output shaft , i f a p p l i c a b l e , which the 
unit would experience under overload or t r a n s i e n t conditions and which 
are l imited by safety devices , i f a p p l i c a b l e . These speeds s h a l l be 
s p e c i f i e d i n the model s p e c i f i c a t i o n , 

3.18 Maximum Rated Output: The maximum continuous shaft power or compressor 
bleed a i r output, or both, that the unit w i l l de l iver while meeting 
the s e r v i c e l i f e s p e c i f i e d i n the model s p e c i f i c a t i o n and the overhaul 
manual. 

3.19 Blade: The power generating elements of the rotor whether of i n t e g r a l 
or attached design. 

3.20 Main Output Pads: Any drive pad or b l e e d - a i r output flange which i s 
used by the customer to extract usable shaft or pneumatic power from 
the u n i t . 

3.21 Accessory Pads: Any accessory dr ive or u t i l i t y pad furnished as a 
part of the unit for extract ion of power to drive a c c e s s o r i e s , 
components, or controls e s s e n t i a l to operation of the unit or any 
of i t s associated systems. 

3.22 8 t a r t : A success ful s t a r t s h a l l be defined as a complete s t a r t and 
a c c e l e r a t i o n from s t a r t e r torque i n i t i a t i o n to s t a b i l i z e d speed and 
temperature i n the governed range without exceeding allowable l i m i t s . 

4 S 0 General Requirements: 

4.1 Materials and Processes : The s u i t a b i l i t y and d u r a b i l i t y of a l l 
materials and processes used i n manufacturing the unit s h a l l be 
establ ished on the b a s i s of t e s t s or experience, or both. These 
mater ia ls and processes s h a l l conform to s p e c i f i c a t i o n s se lected or 
prepared by the manufacturer which w i l l insure that the strength and 
other properties assumed i n the design data are v a l i d . 

4.2 A c c e s s i b i l i t y : Parts of the uni t requiring routine service checking, 
adjustment, or replacement s h a l l be made r e a d i l y a c c e s s i b l e for 
s e r v i c i n g without teardown of the uni t or removal of any major p a r t , 
component, or accessory . 
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4.3 A t t i t u d e C o n d i t i o n s : T h e m a n u f a c t u r e r s h a l l s p e c i f y in t h e m o d e l 

s p e c i f i c a t i o n the a t t i t u d e l i m i t s at w h i c h t h e u n i t w i l l f u n c t i o n 

s a t i s f a c t o r i l y . T h e s e limits shall b e s u b s t a n t i a t e d b y a c t u a l t e s t s , 

4 . 4 M a g n e t i c and E l e c t r o n i c I n t e r f e r e n c e : T h e c o n d u c t e d a n d r a d i a t e d 

m a g n e t i c a n d e l e c t r o n i c i n t e r f e r e n c e limits of t h e u n i t , w h e r e 

a p p r o p r i a t e , shall b e s p e c i f i e d in t h e m o d e l s p e c i f i c a t i o n as w e l l 

as t h e t e s t i n g p r o c e d u r e , 

4 . 5 O p e r a t i n g C h a r a c t e r i s t i c s : T h e o v e r a l l r a n g e o f e n g i n e o p e r a t i o n a n d 

e n v i r o n m e n t a l c o n d i t i o n s s h a l l b e s p e c i f i e d b y the m a n u f a c t u r e r . 

S t a r t i n g e n v e l o p e s and o p e r a t i o n a l e n v e l o p e s w i t h i n w h i c h the u n i t 

c a n b e o p e r a t e d w i t h o u t d e t r i m e n t a l e f f e c t s such as s t a l l , s u r g e , 

f l a m e o u t , e t c , , shall b e s p e c i f i e d . T h e s e e n v e l o p e s s h a l l b e 

s u b s t a n t i a t e d b y t e s t or b y equivalenfcly r e l i a b l e a n a l y s i s . 

D a t a s h o w i n g the e f f e c t s of i n l e t t e m p e r a t u r e , a l t i t u d e , air b l e e d , 

i n l e t p r e s s u r e r e c o v e r y , a n d r a m p r e s s u r e r a t i o u p o n p e r f o r m a n c e 

p a r a m e t e r s such a s R P M , p o w e r o u t p u t , a i r f l o w , f u e l f l o w , e x h a u s t 

g a s t e m p e r a t u r e * c o m p r e s s o r t e m p e r a t u r e , a n d p r e s s u r e r a t i o shall 

b e p r o v i d e d for t h e d e s i r e d o p e r a t i n g e n v e l o p e , 

4 . 6 F l i g h t M a n e u v e r L o a d s : T h e m a n u f a c t u r e r s h a l l e s t a b l i s h t h e 

m a x i m u m t r a n s l a t i o n a l , r o t a t i o n a l , a n d c o m b i n e d a c c e l e r a t i o n s in 

a l l t h r e e p r i n c i p a l d i r e c t i o n s , w h i c h t h e u n i t i n c l u d i n g a l l 

a c c e s s o r i e s a n d its m o u n t i n g p r o v i s i o n s c a n w i t h s t a n d w i t h o u t 

p e r m a n e n t d e f o r m a t i o n o r f a i l u r e o r adversely a f f e c t i n g its o p e r a t i n g 

c h a r a c t e r i s t i c s . T h e s e loads s h a l l b e i n c l u d e d i n t h e m o d e l s p e c i 

f i c a t i o n as i n s t a l l a t i o n d e s i g n l i m i t a t i o n s , 

4.7 N e g a t i v e A c c e l e r a t i o n : T h e m a n u f a c t u r e r shall specify a n d s u b s t a n t i 

a t e t h e m a x i m u m d u r a t i o n o f time u n d e r n e g a t i v e a c c e l e r a t i o n c o n d i t i o n s 

for w h i c h t h e u n i t w i l l f u n c t i o n s a t i s f a c t o r i l y . T h i s t i m e w i l l 

a p p e a r i n t h e m o d e l s p e c i f i c a t i o n as a n i n s t a l l a t i o n d e s i g n l i m i t a t i o n , 

5.0 D e s i g n a n d C o n s t r u c t i o n : T h e u n i t shall n o t i n c o r p o r a t e d e s i g n 

f e a t u r e s o r d e t a i l s w h i c h a r e h a z a r d o u s or u n r e l i a b l e . T h e 

s u i t a b i l i t y of a l l d e s i g n d e t a i l s a n d p a r t s shall b e e s t a b l i s h e d b y 

t e s t s , e x p e r i e n c e , or a n a l y s i s as p r e s c r i b e d h e r e i n . A l l p a r t s of 

the u n i t shall b e d e s i g n e d a n d c o n s t r u c t e d to m i n i m i z e t h e d e v e l o p 

m e n t o f u n s a f e c o n d i t i o n s in the u n i t b e t w e e n o v e r h a u l p e r i o d s . 

5 . 1 F i r e P r e v e n t i o n : T h e d e s i g n a n d c o n s t r u c t i o n of t h e u n i t a n d 

m a t e r i a l s u s e d s h a l l b e such a s to m i n i m i z e t h e p o s s i b i l i t y o f 

o c c u r r e n c e a n d s p r e a d of f i r e b e c a u s e o f s t r u c t u r a l f a i l u r e , o v e r 

h e a t i n g , leaking f l a m m a b l e s or o t h e r c a u s e s . 
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5.1.1 L i n e s and F i t t i n g s : Fue l and o i l system hose assemblies s h a l l meet 
the appropriate f i r e - r e s i s t a n t standards of Technical Standard 
Order C53a dated February 1, 1961, 

5 .1.2 I s o l a t i o n of High Temperature Components; Flammable f l u i d or gas 
components, l i n e s a and f i t t i n g s s h a l l be i s o l a t e d from surface areas 
having temperatures i n excess of 500° F„ by sui table firewalls» 
d e f l e c t o r s , or t i g h t - f i t t i n g shrouds. F i r e w a l l s s h a l l be constructed 
of f i reproof m a t e r i a l , however, def lectors and shrouds may be 
constructed of f i r e = r e s i s t a n t m a t e r i a l . Shrouds s h a l l be f i t t e d 
with provis ions for attaching external d r a i n s . 

5.2 A i r Intake: The a i r intake passages within e s s e n t i a l u n i t s s h a l l be 
designed and constructed so as to prevent accumulations of i c e i n 
s u f f i c i e n t quant i t ies as to cause malfuntioning of the uni t during 
continuous operation throughout the i c i n g envelope defined by 
CAR, Sections 4b.1(b) (7) and ( 8 ) . Both e s s e n t i a l and nonessential 
uni ts s h a l l incorporate sui table f i t t i n g s for the connection of a i r 
intake ducts . The maximum permissible shear load, a x i a l load, and 
moment which may be applied to the intake connection s h a l l be s p e c i 
f i e d i n the model s p e c i f i c a t i o n . The presence of flammable f l u i d 
carrying l i n e s , f i t t i n g s , and components i n the a i r intake should be 
avoided wherever p o s s i b l e . When flammable f l u i d carrying l i n e s , 
f i t t i n g s , or components must be i n the a i r intake , they w i l l be 
enclosed i n t i g h t - f i t t i n g shrouds. Shrouds s h a l l be f i t t e d with 
provisions for attaching external d r a i n s . 

5 .2 .1 Foreign Object Ingest ion : The ef fect on engine functioning, per 
formance, or r e l i a b i l i t y of ingesting foreign objects such as sand, 
g r a v e l , dust , i n s e c t s , and other environmental objects s h a l l be 
invest igated by the manufacturer. Necessary provisions for protection 
from ingestion of foreign o b j e c t s , i f required , s h a l l be s p e c i f i e d 
i n the model s p e c i f i c a t i o n . 

5 .2.2 I n l e t A i r Pressure Drop: The following i n l e t a i r pressure drop 
c h a r a c t e r i s t i c s which w i l l permit operation of the uni t at rated 
power without adverse e f fects s h a l l be s p e c i f i e d i n the model 
s p e c i f i c a t i o n : 

a . Maximum i n l e t a i r pressure drop uniformly 
d i s t r i b u t e d over the i n l e t a r e a . 

b . Maximum i n l e t a i r pressure drop d i s t r i b u t i o n 
over the i n l e t a r e a . 

5.3 L u b r i c a t i o n System: The a u x i l i a r y power u n i t l u b r i c a t i o n system 
s h a l l be designed to function s a t i s f a c t o r i l y under a l l of the 
normal operating conditions defined by paragraphs 4.3 and 4.5 of 
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t h i s standard. The applicable l u b r i c a n t s p e c i f i c a t i o n s h a l l be 
s p e c i f i e d i n the model s p e c i f i c a t i o n . The l u b r i c a t i o n system,, 
when furnished as part of the a u x i l i a r y power u n i t , s h a l l incorporate 
the following features : 

5 .3 .1 O i l Drains : A c c e s s i b l e drains s h a l l be provided to permit safe 
drainage of the e n t i r e o i l system. The o i l drains s h a l l be 
located at the lowest points of the system,, 

5 .3 .2 Breather: A breather or other sui table means s h a l l be provided to 
prevent detrimental d i f f e r e n t i a l pressure i n the o i l tank* 

5.3.3 F i l t e r s : I f the u n i t i s equipped with an o i l f i l t e r , the f i l t e r 
s h a l l be constructed i n such a manner that complete blocking of the 
flow through the f i l t e r element w i l l not prevent the safe operation 
of the engine o i l supply system, 

5 .3 .4 O i l Tank: The o i l tank s h a l l incorporate the following features : 

5«3 .4 0 1 O i l Tank M a t e r i a l : The o i l tank and i t s supports s h a l l be constructed 
of f ireproof m a t e r i a l . 

5 .3 .4 .2 Expansion Space: The o i l tank s h a l l incorporate an expansion space 
of at l e a s t 10 percent of the t o t a l tank c a p a c i t y . The tank f i l l e r 
s h a l l be so located that the expansion space cannot be inadvertently 
f i l l e d . The tank vent s h a l l be located at the top of the expansion 
space. 

5 .3 .4 .3 Negative A c c e l e r a t i o n : Provisions s h a l l be made i n the o i l tanks of 
e s s e n t i a l uni ts for supplying the unit with a continuous flow of o i l 
during operation with both p o s i t i v e and negative a c c e l e r a t i o n unless 
the u n i t has been demonstrated capable of operation at rated power 
without adverse e f fects with interrupt ion of o i l flow for the time 
s p e c i f i e d by paragraph 4.7 of t h i s standard. 

5 .3 .4 .4 O i l Tank Pressure Test : The o i l tank s h a l l be demonstrated capable 
of withstanding a d i f f e r e n t i a l pressure of 5 p . s . i . more than the 
maximum d i f f e r e n t i a l pressure which would be encountered during 
operation throughout the normal operating envelope defined by 
paragraph 4.5 of t h i s standard. 

5 .3 .4 .5 O i l L e v e l Gage: The o i l tank s h a l l be provided with a d i p s t i c k or 
other sui table means for determing the l e v e l of o i l i n the tank 
when the u n i t i s i n the normal i n s t a l l e d a t t i t u d e . 

5.3.5 Noninte^ral Systems: I f any portion of the l u b r i c a t i o n system i s 
not supplied with the unit. , the manufacturer s h a l l specify a l l o i l 
i n l e t requirements in the m o d a l s p e c i f i c a t i o n . 
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5.4 Fuel System: The f u e l s p e c i f i c a t i o n , r a t e , pressure , and temperature 
range of f u e l flow to the i n l e t of the a u x i l i a r y power uni t fuel 
system and the degree of f i l t r a t i o n necessary for s a t i s f a c t o r y unit 
functioning s h a l l be es tab l i shed by the manufacturer and s p e c i f i e d 
i n the model s p e c i f i c a t i o n * 

5.4.1 Fuel System Drains : Access ib le dra ins s h a l l be provided to permit 
safe drainage of the e n t i r e unit fuel system. Fuel drains s h a l l be 
located at the lowest points i n the system,, A drain s h a l l a lso 
be supplied i n the combustor to prevent the accumulation of fue l i n 
the event of a f a l s e s t a r t . 

504«.2 Fuel Res is tance : A l l mater ia ls used i n the fuel system s h a l l be 
s u f f i c i e n t l y r e s i s t a n t to fuels used i n the unit as to permit 
continuous normal operation of the f u e l system and a l l i t s components 
throughout the o v e r a l l range of engine operation and environmental 
conditions as defined by paragraph 4.5 of t h i s standard. 

5.5 Exhaust System. The exhaust system of the u n i t s h a l l be so designed 
and constructed as to prevent the leakage of exhaust gases into the 
a i r c r a f t . The unit s h a l l incorporate s u i t a b l e f i t t i n g s for the 
connection of exhaust ducts . 

5.5.1 Exhaust Piping : Exhaust piping s h a l l be constructed of f i reproof , 
heat and corrosion r e s i s t a n t mater ia l and s h a l l incorporate 
provisions to prevent f a i l u r e due to expansion when heated to 
operating temperatures. 

5 .5 .2 Turbine Exhaust Pressure Drop: The model s p e c i f i c a t i o n s h a l l specify 
the maximum allowable exhaust back pressure which w i l l permit opera
t ion of the unit at rated power without adverse e f f e c t s . I f the 
configuration of the exhaust duct has an appreciable e f fect on the 
operation of the u n i t , the manufacturer s h a l l specify the configura
t i o n . The manufacturer s h a l l also specify the maximum permissible 
shear and a x i a l loads and moments which may be applied to the exhaust 
connection. 

5.6 Cooling: Temperature l i m i t s s h a l l be es tabl i shed for a l l c r i t i c a l 
components and/or e x t e r i o r areas of the u n i t s as wel l as the engine 
heat r e j e c t i o n r a t e s . These l i m i t s s h a l l appear i n the model s p e c i 
f i c a t i o n . 

5.7 Instrumentation: Provis ions s h a l l be made for attaching a turbine 
i n l e t or exhaust gas temperature probe, a tachometer generator for 
each independent rotor assembly, and the sensing elements of any 
other Instrumentation necessary to monitor the continued safe 
operation of the u n i t . These provis ions s h a l l be s p e c i f i e d i n the 
model s p e c i f i c a t i o n . 



-8 

5.8 Accessory Attachments: Accessory drives and mounting attachments 
s h a l l be designed and constructed so that the uni t w i l l operate 
properly with the accessories attached. The design of the uni t 
s h a l l incorporate provisions for the examination, adjustment, or 
removal of a l l a c c e s s o r i e s . L imit ing conditions of torque, speed, 
d i r e c t i o n of r o t a t i o n , and overhanging moment s h a l l be determined 
and substantiated and, together with a descr ipt ion of the type of pad 
and d r i v e , s h a l l be s p e c i f i e d i n the model speci f icat ion , , 

5.9 Temperature Control : The u n i t s h a l l be provided with an automatic 
temperature control capable of maintaining a l l c r i t i c a l gas 
temperatureswithin the l i m i t s s p e c i f i e d by the manufacturer. The 
temperature control s h a l l be so designed and constructed as to 
prevent the maximum allowable turbine temperature from being 
exceeded under any of the s p e c i f i e d operating condit ions . 

5.10 Speed and Accelerat ion Control : The speed and a c c e l e r a t i o n control 
systems s h a l l maintain the uni t speed and a c c e l e r a t i o n within the 
l i m i t s s p e c i f i e d by the manufacturer. The control systems s h a l l be 
designed so that the u n i t r o t a t i o n a l speed s h a l l be automatically 
control led to prevent the predetermined maximum allowable speed 
from being exceeded under the s p e c i f i e d operating condit ions . 

5.11 Safety Devices: I f safety devices are incorporated and i f they 
must be r e l i e d upon to prevent a hazardous overspeed or over-
temperature condit ion, means s h a l l be provided for ascerta ining 
from the control panel on the ground or during normal f l i g h t 
operation that these devices' are functioning properly . 

5.12 Bleed-Air P r o v i s i o n s : Units of a type permitting the extract ion of 
compressor bleed a i r s h a l l incorporate sui table f i t t i n g s for the 
connection of b l e e d - a i r ducts . The manufacturer s h a l l specify i n 
the model s p e c i f i c a t i o n the amount, c l e a n l i n e s s , and c h a r a c t e r i s t i c s 
of bleed a i r a v a i l a b l e and the maximum permissible shear and a x i a l 
loads and moments which may be applied to the b l e e d - a i r connection. 

5.13 Rotor Blade F a i l u r e Protect ion : Except for those nonessential u n i t s 
for which rotor containment w i l l be demonstrated i n accordance with 
paragraph 7.3 below, compressor and turbine rotor cases s h a l l be 
designed to provide for containment of damage from rotor blade 
f a i l u r e . Whole vanes from r a d i a l flow rotors s h a l l be contained 
unless smaller portions of these vanes are substantiated by the 
manufacturer as the l a r g e s t portions l i k e l y to occur. The e n t i r e 
a i r f o i l sect ion of the blade of exducers, inducers , and a x i a l flow 
rotors s h a l l be contained. Blade containment s h a l l be demonstrated 
i n accordance with paragraph 7.3 below. For rotors incorporating 
more than one stage, containment need be demonstrated for the 
c r i t i c a l stage only . The manufacturer s h a l l substantiate which 
stage i s the c r i t i c a l stage. 
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5.14 High Energy Rotors: The compressor and turbine rotor cases of non
e s s e n t i a l u n i t s s h a l l be designed to contain maximum energy f a i l e d 
rotor fragments unless compliance with paragraphs 5*15, 5.16, and 
7.2 below i s e s t a b l i s h e d . Containment, i f a p p l i c a b l e , s h a l l be 
demonstrated i n accordance with paragraph 7.3 below. A l l rotors 
of e s s e n t i a l u n i t s s h a l l be capable of overtemperature and overspeed 
operation i n accordance with paragraph 7.2 below. 

5.15 V i b r a t i o n : The .manufacturer s h a l l invest igate the v i b r a t i o n amplitudes 
and frequencies which could be transmitted to the airframe throughout 
the normal operating range of the u n i t . C r i t i c a l frequencies and 
amplitudes s h a l l be s p e c i f i e d i n the model s p e c i f i c a t i o n . The 
manufacturer s h a l l demonstrate by actual measurement under operating 
conditions or equivalent ly r e l i a b l e techniques that the compressors, 
t u r b i n e s , and other highly s tressed parts of e s s e n t i a l uni ts and 
nonessential u n i t s complying with paragraph 7.2 below are free from 
harmful v i b r a t i o n s t r e s s e s . 

5.16 S t r e s s Rupture and S t a r t / S t o p Cycle Fat igue : For e s s e n t i a l auxil iary-
power units and nonessential power units complying with paragraph 7.2 
below, the s t r e s s rupture and s t a r t / s t o p c y c l e fatigue c h a r a c t e r i s t i c s 
s h a l l be invest igated and substant iated . Based on the r e s u l t s of 
these i n v e s t i g a t i o n s , l i f e and/or growth l i m i t s , i f a p p l i c a b l e , s h a l l 
be e s t a b l i s h e d . These l i f e and/or growth l i m i t s s h a l l be s p e c i f i e d 
i n the model s p e c i f i c a t i o n , 

5.17 Control of Unit Rotation: I n the event that u n i t windmilling i n 
e i ther d i r e c t i o n could have adverse e f fects on the u n i t , provisions 
s h a l l be made to prevent such r o t a t i o n . The l i m i t a t i o n s of any 
a n t i r o t a t i o n device s h a l l be substantiated by tes t or equivalently 
r e l i a b l e a n a l y s i s and s h a l l be s p e c i f i e d i n the model s p e c i f i c a t i o n . 

5.18 I g n i t i o n System: The i g n i t i o n systems of e s s e n t i a l u n i t s s h a l l 
incorporate at l e a s t two i g n i t e r s and two separate secondary 
e l e c t r i c a l c i r c u i t s . 

6.0 Block T e s t s : A complete u n i t representat ive of production units s h a l l 
be subjected to the following t e s t s and whatever addit ional t e s t s the 
manufacturer deems necessary to demonstrate compliance with these 
standards; 

a . E s s e n t i a l units s h a l l comply with paragraphs 
6.1 to 6 . 5 . 

b . Nonessential u n i t s s h a l l comply with paragraph 
6 . 1 . 
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6.1 Unit C a l i b r a t i o n : The u n i t s h a l l be subjected to such c a l i b r a t i o n 
t e s t s as are necessary to e s t a b l i s h i t s power c h a r a c t e r i s t i c s and 
the c o n d i t i o n s f o r the endurance t e s t . C a l i b r a t i o n s h a l l be 
conducted p r i o r to the endurance t e s t . C a l i b r a t i o n data s h a l l be 
presented i n the form of curves o f output s h a f t power or torque and 
speed, f u e l f l o w and bleed a i r f l o w , temperature and pressure versus 
t u r b i n e i n l e t or exhaust gas temperature and t u r b i n e speed. 

6.2 Endurance Test: E s s e n t i a l power u n i t s s h a l l be subjected to and 
s a t i s f a c t o r i l y pass a 150-hour endurance t e s t i n accordance w i t h 
paragraphs 6.2.1, 6.2.2, and 6.2.3 . . . . below. To have 
s a t i s f a c t o r i l y passed t h i s t e s t , there must be no i n d i c a t i o n of 
impending f a i l u r e , or excessive wear i n any of the u n i t ' s major 
components. The u n i t must be f u n c t i o n i n g p r o p e r l y and be i n such 
c o n d i t i o n t h a t i t could be overhauled w i t h o u t the replacement of 
major components and subsequently run p r o p e r l y f o r at l e a s t one 
overhaul p e r i o d under normal o p e r a t i o n . During the maximum r a t e d 
p o r t i o n s of t h i s t e s t , the normal speed and gas temperature c o n t r o l 
devices s h a l l m aintain these parameters w i t h i n the tolerances 
s p e c i f i e d i n the model s p e c i f i c a t i o n . 

6.2.1 Test Periods: Twenty periods of seven and one-half hours each 
s h a l l be run i n accordance w i t h the f o l l o w i n g schedule: 

Note: Maximum r a t e d output i n the f o l l o w i n g schedule means the 
maximum s h a f t power output f o r which approval i s desired 
f o r Class I u n i t s , the maximum bleed a i r output (mass and 
pressure) f o r which approval i s desired f o r Class I I u n i t s 
and the maximum simultaneous combination of sha f t power 
output and bleed a i r output f o r which approval i s desired 
f o r Class I I I u n i t s . 

a. Five minutes a t or above maximum r a t e d o utput, f i v e 
minutes a t no load, one hour a t or above maximum 
r a t e d output and f i v e minutes a t no load. 

b. Five minutes a t or above maximum r a t e d o utput, f i v e 
minutes at no load, one hour a t seventy-five percent 
maximum r a t e d output and f i v e minutes a t no load, 

c. Five minutes a t or above maximum r a t e d output, f i v e 
minutes at no load, one hour at or above maximum 
r a t e d output and f i v e minutes a t no load. 

d. Five minutes at or above maximum . r a t e d o utput, f i v e 
minutes a t no load, one hour at f i f t y percent 
maximum r a t e d output and f i v e minutes a t no load. 
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e. F ive minutes at or above maximum rated output, 
f i v e minutes at no load 3 one hour at or above 
maximum rated output and f i v e minutes a t no 
load . 

f , F i v e minutes at or above maximum rated output, 
f i v e minutes at no load, one hour at twenty-f ive 
percent maximum rated output and f i v e minutes at 
no load . 

6 .2 .2 Test Conditions: The following t e s t conditions s h a l l be observed 
during the endurance t e s t : 

6 ,2 ,2 ,1 Speed: During the maximum rated output portions of the endurance 
t e s t , the speed of each rotor must be at l e a s t equal of the maximum 
rated speed. During a l l other portions of the endurance t e s t , 
d e f i n i t e rotor speeds need not be maintained,, 

6,2<.2»2 Temperatures: During the endurance test, , a l l temperature l i m i t s 
including the turbine i n l e t or exhaust gas temperature and o i l 
temperature l i m i t s s h a l l be substantiated by maintaining the 
temperatures of the affected components at or above these l i m i t s 
during a l l maximum rated output portions of the endurance t e s t . 
The temperature of the i n l e t a i r may be control led i n order to 
match the turbine temperature, speed, and power output and avoid 
unnecessari ly exceeding e i t h e r temperature, speed, or power during 
t h i s t e s t , 

6 .2 .2 .3 Pressures : The minimum o i l and f u e l pressures speci f ied by the 
manufacturer i n the model s p e c i f i c a t i o n s h a l l be maintained 
during a l l maximum rated output portions of the endurance t e s t , 

6 .2 .2 .4 Accessory Drives : During the endurance t e s t , a l l accessory 
drives s h a l l be subjected to the maximum torque and overhang 
moment loadings for which approval i s d e s i r e d . These loadings 
s h a l l appear i n the model s p e c i f i c a t i o n , 

6 .2.3 Adjustments and Repair or Replacement of P a r t s : During the 
endurance t e s t , r e p a i r , or replacement of minor parts or 
infrequent adjustment not requir ing disassembly of major components 
s h a l l be p e r m i s s i b l e . Minor parts are parts the f a i l u r e of which 
could not af fect the performance, operating c h a r a c t e r i s t i c s , r e l i a 
b i l i t y , or i n t e g r i t y of the u n i t . A l l other parts are major p a r t s . 
Major parts may not be repaired or replaced during the endurance 
t e s t . 

6,3 S t a r t s : A minimum of 100 s t a r t s s h a l l be made on the unit intended 
for e s s e n t i a l power operation. There s h a l l be at l e a s t 30 s t a r t s 
each of which i s preceded by a minimum of two hours shutdown. 
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6.4 R e c a l i b r a t i o n : After completion of the endurance t e s t , a 
r e c a l i b r a t i o n check run s h a l l be made i n accordance with Sect ion 
6 .1 . During t h i s run the output s h a l l be not l e s s than 95 
percent of the values obtained during c a l i b r a t i o n and fuel 
consumption s h a l l not exceed 105 percent of the values obtained 
during c a l i b r a t i o n . 

6.5 Teardowti Inspect ion : After completion of the r e c a l i b r a t i o n t e s t , 
e s s e n t i a l power u n i t s s h a l l be completely disassemblied, and a 
d e t a i l e d inspection s h a l l be made of a u x i l i a r y power unit parts 
to check for fatigue and wear. Redesign and test ing of components 
s h a l l be accomplished as necessary . 

7.0 S p e c i a l T e s t s : The following s p e c i a l t e s t s s h a l l be conducted: 

a . E s s e n t i a l uni ts s h a l l comply with paragraphs 7.1 
and 7.2 below. 

b . Nonessential u n i t s s h a l l comply with e i ther 
paragraphs 7.1 and 7.2 or paragraphs 7.1 and 7 .3 . 

7.1 Test of Safety Devices : I f overspeed and/or overtemperature l i m i t i n g 
devices are provided, the u n i t s h a l l be operated i n such a manner 
that each such device i s c a l l e d upon to function ten times. Each 
device s h a l l demonstrate i t s a b i l i t y to l i m i t the speed and/or 
temperature of the u n i t to no more than the maximum allowable value 
s p e c i f i e d i n the model s p e c i f i c a t i o n each of the ten times i t i s 
c a l l e d upon to funct ion . 

7.2 Rotor I n t e g r i t y Substant iat ion : The overspeed and overtemperature 
c a p a b i l i t i e s of rotor assemblies , when a p p l i c a b l e , s h a l l be sub
s t a n t i a t e d by complying with the following t e s t : 

7.2.1 T e s t : The overstress margin for compressor and turbine rotors s h a l l 
be substantiated to be adequate to withstand operation for f i v e minutes 
at the c r i t i c a l r o t a t i o n a l speed which i s the highest of the speeds 
s p e c i f i e d by subparagraphs a . through c . below while at the turbine 
i n l e t or exhaust gas temperature which would p r e v a i l during actual 
operation at the c r i t i c a l overspeed. 

The overstress margin for compressor and turbine rotors s h a l l a lso 
be substantiated to be adequate to withstand operation for f i v e 
minutes at a turbine i n l e t or exhaust gas temperature 75° F. more 
than the maximum rated turbine i n l e t or exhaust gas temperature 
while at not l e s s than the maximum rated speed. 

Note: I f the c r i t i c a l overspeed condition i s accompanied by a turbine 
i n l e t or exhaust gas temperature at l e a s t 75° F. greater than 
the maximum rated turbine i n l e t or exhaust gas temperature, 
then both the overspeed and the overtemperature c a p a b i l i t i e s 
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w i l l have been substantiated simultaneously. I f the c r i t i c a l 
overspeed condition i s accompanied a turbine i n l e t or 
exhaust gas temperature l e s s than 75 F . greater than the 
maximum rated turbine i n l e t or exhaust gas temperature, then 
the overspeed and overtemperature c a p a b i l i t i e s w i l l not have 
been substantiated simultaneously and must, therefore, be 
substantiated separate ly . 

a . A speed equal to 115 percent of the maximum rated speed. 

b. I f no safety devices are incorporated which cannot be 
checked for proper functioning from the control panel 
prior to f l i g h t or during f l i g h t a speed equal to 105 
percent of the highest speed which would r e s u l t from 
f a i l u r e of any one of the normal engine control system. 

c . I f safety devices are incorporated which cannot be checked 
for proper functioning from the control panel prior to 
f l i g h t or during f l i g h t , a speed equal to the highest 
speed which would r e s u l t from the f a i l u r e of any one normal 
engine control system assuming a l l such safety devices to 
be inoperative . 

Note: F a i l u r e of s t r u c t u r a l elements of the unit and i t s i n s t a l l a t i o n 
need not be considered i f the probabi l i ty of such f a i l u r e i s 
considered to be extremely remote. 

7 .2 .1.1 Methods for Substantiating the Overstress Margin: Acceptable methods 
for substantiat ing the overstress margin on turbine and compressor 
rotors as covered by Section 7.2.1 above a r e : 

a . Testing a f u l l sca le rotor at speed and temperature 
i n a complete u n i t . 

b. Testing a f u l l sca le rotor at speed and temperature 
i n a spin p i t . 

c . Testing a modified rotor i n a complete unit at a speed 
and temperature which w i l l induce s t r e s s e s equal to or 
greater than those required . 

d. C a l c u l a t i o n of the overstress margin of the rotor 
at speed and temperature from bas ic data obtained 
by cold spinning. 

7.3 Rotor and Rotor Blade Containment Demonstration: Rotor and rotor 
blade containment s h a l l be demonstrated under the following 
condit ions : 
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7-3.1 Speed: Containment s h a l l be demonstrated at the maximum obtainable 
speed defined by subparagraphs a. and b. below: 

a. I f no safety devices are incorporated which cannot be 
checked f o r proper f u n c t i o n i n g from the c o n t r o l panel 
p r i o r to f l i g h t or during f l i g h t a speed equal to the 
highest speed which would r e s u l t from f a i l u r e o f any 
one of the normal engine c o n t r o l systems. 

b. I f s a f e t y devices are incorporated which cannot be 
checked f o r proper f u n c t i o n i n g from the c o n t r o l panel 
p r i o r to f l i g h t or during f l i g h t a speed equal t o the 
highest speed which would r e s u l t from the f a i l u r e o f 
any one normal engine c o n t r o l system assuming a l l such 
s a f e t y devices t o be i n o p e r a t i v e . 

Note: F a i l u r e of s t r u c t u r a l elements of the u n i t and i t s 
i n s t a l l a t i o n need not be considered i f the p r o b a b i l i t y 
of such f a i l u r e i s considered to be extremely remote. 

7.3.2 Temperature: Containment s h a l l be demonstrated w i t h the contain
ing components a t the temperature prevalent during o p e r a t i o n at 
maximum r a t e d power. 

8.0 Ratings: The performance r a t i n g s s h a l l be l i s t e d i n the model 
s p e c i f i c a t i o n . These data contemplate no r e s t r i c t i o n of the a i r 
i n l e t or exhaust and no loading of the accessory d r i v e s . The 
r a t i n g s s h a l l be based on the data obtained by paragraph 6.1 and 
the atmospheric con d i t i o n s s p e c i f i e d i n paragraph 3.4 h e r e i n . 

9.0 Model S p e c i f i c a t i o n : The manufacturer s h a l l prepare a model 
s p e c i f i c a t i o n i n which the f o l l o w i n g i n f o r m a t i o n s h a l l be included: 

a. Manufacturer's name. 

b. Model designation. 

c. Category and class of service f o r which approved 
(IC, I I A , e t c . ) . 

d. Sea l e v e l output r a t i n g s . 

(1) RPM (each r o t o r ) - maximum r a t e d and maximum allowable. 

(2) Rated u t p u t s h a f t power - minimum ( i f a p p l i c a b l e ) . 

(3) Rated output s h a f t speed ( i f a p p l i c a b l e ) . 
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(4) Bleed a i r flow - nominal ( i f a p p l i c a b l e ) . 

(5) Bleed a i r pressure r a t i o - nominal ( i f a p p l i c a b l e ) . 

(6) Bleed a i r temperature r i s e r a t i o - nominal 
( i f a p p l i c a b l e ) . 

(7) Fuel consumption - maximum. 

(8) Turbine i n l e t or exhaust gas temperature - maximum 
rated and maximum al lowable . 

e . The normal temperature ( i f appl icable) and speed control 
tolerances under maximum rated output condit ions . 

f . The l i f e and/or growth l i m i t s of a l l parts for which 
such l i m i t s have been e s t a b l i s h e d . 

g. Operating envelope throughout which the operating 
c h a r a c t e r i s t i c s have been found to be free of detrimental 
e f fects per Section 4.5 ( e s s e n t i a l uni ts o n l y ) . 

h . Maximum s t r u c t u r a l loading envelope per Section 4 ,6 . 

i . Maximum time uni t may be operated s a t i s f a c t o r i l y under 
negative " g " conditions per Section 4 . 7 . 

j . Maximum permissible component and surrounding ambient 
temperature l i m i t s where such l i m i t s are e s t a b l i s h e d . 

(1) Type and locat ion of thermocouple to use for 
cooling t e s t , i f a p p l i c a b l e . 

(2) Descript ion of temperature sensing provisions 
i f incorporated. 

k . Maximum permissible a i r i n l e t duct attachment loads . 

(1) Shear 

(2) A x i a l 

(3) Overhung moment 

1. I n l e t a i r requirements per Sect ion 5 . 2 . 2 . 

(1) Maximum a i r pressure drop. 

(2) Maximum a i r pressure drop d i s t r i b u t i o n . 
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m. L u b r i c a t i o n system requirements. 

(1) Grade of o i l and s p e c i f i c a t i o n . 

(2) Maximum o i l consumption r a t e . 

(3) Minimum i n l e t o i l pressure ( i f a p p l i c a b l e ) . 

(4) Maximum i n l e t o i l temperature ( i f a p p l i c a b l e ) . 

(5) I n l e t o i l flow r a t e ( i f a p p l i c a b l e ) . 

(6) Degree of a i r c r a f t i n s t a l l e d f i l t e r i n g necessary 
( i f a p p l i c a b l e ) . 

(7) Usable o i l capacity ( i f a p p l i c a b l e ) , 

(8) Maximum heat e j e c t i o n ( I f a p p l i c a b l e ) , 

(9) Maximum o i l system out let pressure ( i f a p p l i c a b l e ) , 

n . Fuel system requirements. 

(1) Grade of fue l and s p e c i f i c a t i o n . 

(2) Minimum i n l e t f u e l pressure . 

(3) Maximum and minimum i n l e t f u e l temperatures. 

(4) I n l e t fue l flow r a t e . 

(5) Degree of a i r c r a f t i n s t a l l e d f i l t e r i n g necessary . 

(6) Method Of preventing f i l t e r i c i n g ( i f a p p l i c a b l e ) , 

o . Exhaust system requirements, 

(1) Maximum permissible back p r e s s u r e . 

(2) Exhaust configuration l i m i t a t i o n s ( i f a p p l i c a b l e ) , 

p. Maximum permissible exhaust attachment loads . 

(1) Shear 

(2) A x i a l 

(3) Overhung moment. 

q. Main shaft power output pad ( i f a p p l i c a b l e ) . See rat ings 
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for output shaft speed and power. 

(1) Output shaft configuration 

(2) D i r e c t i o n of r o t a t i o n . 

r . Bleed a i r attachment loads ( i f a p p l i c a b l e ) . 

(1) Shear 

(2) A x i a l 

(3) Overhung moment 

s . Accessory attachments 

(1) Type of drive and mounting pad 

(2) D i r e c t i o n of r o t a t i o n 

(3) Maximum s t a t i c torque 

(4) Maximum continuous torque 

( 5 ) Drive shaft speed r a t i o 

( 6 ) Maximum permissible overhang moment 

t . Monitoring instrumentation attachments - describe a l l 
instrumentation attachments i n d e t a i l * 

u . Give model designation, sett ing numbers or any other 
pert inent information r e l a t i v e to the engine accessor ies 
or controls such a s : 

(1) Fuel control 

(2) I g n i t e r system 

(3) I g n i t e r plug 

(4) Safety devices 

( 5 ) Any other accessor ies or components furnished 
as a part of the uni t 

v . Performance data s h a l l be presented i n the form of su i table 
curves and s h a l l portray the r e l a t i o n s h i p s of the various 
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parameters obtained by Section 6.1. The e f fects of ram 
pressure r a t i o , ambient temperature, and a l t i t u d e s h a l l 
be ascertained and included with the performance data . 

The manufacturer s h a l l include an i n s t a l l a t i o n drawing 
of the unit showing a l l dimensions and d e t a i l s necessary 
for proper i n s t a l l a t i o n of the unit i n an a i r c r a f t . 

The manufacturer s h a l l ident i fy the axes of the u n i t and 
s h a l l specify the maximum displacement i n each d i r e c t i o n 
or combined displacements under which the unit w i l l function 
s a t i s f a c t o r i l y . 

The manufacturer s h a l l specify the maximum conducted and 
radiated e l e c t r o n i c and magnetic interference present i n 
the u n i t . 

The manufacturer s h a l l specify any addit ional information 
necessary to adequately describe the u n i t ' s operating 
and/or i n s t a l l a t i o n l i m i t a t i o n s . 

3313 


